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mmm^mmm^imMthum^a^x . 

SESIa «tlfflB*HTfclJIE««imh«»2»jftk:*J 
IJffiBrJ£firi6lt:ia^fcffiWWS*JB 2«=F»H-tUI 

IE»g*WK»-> t « 1 OggSi k liUft 2 OSEgt 

( a + 0 ) t3immmxtzmiwmw±.<7)m3cD& 

mm i &Fmmmm 3 mwmzn i xmtm. 
mMm§m£i)Hzwi^xwffii<?>M%.mfrt> 

MIESf* 2 <O&0tk friaS 1 OSStk OBftSl 0) n fg 
( n : l s 2 N 3 • • ■ <0@$£fc) £Wt»ffi*»»S 

i (D^mnwmt m 3 o^tHc * -> -c * jiwhe 

{ffitf#£Jf^fflT4SfS2IgrtMmnIgk£fS 

s«fflKtjtt* wie» i n^mwmziM 3 *>T8# 
oaajtas^wt, mim^nnz^xm&m.^ 
comfflX'ip&?z> mzmk<omz}5 v vt m E$«ffl?> 

[mm) mftmmmiz&^x . mvm£/3 

k m&ttm-m i KB«w«efrife. 
[»#B3] *ffim^wfl£ttB»3*>=F8»tt 

immmxmsffimm±(?)m2CD&izmzwm 
ftttwz^tzmmi&fc?z>tz*>nm2cr)^w 

ftk. 

Mtem2c7)^*^friami oj£k«iR«*i*!iciWBate 

*|p|t:ia->T» l ^SBfk l±g&4S5 2 OSES ( « + 

hmmi&mz^Tzmftm®&-t&tz*><7)m3 



mess i <r>^mm.m^m 3 ©TWMcst urine* 
mm 1 ot#h-^m Bifie^ 3 n^miztttz Mas 

f ESS 2 OSES! k firlESS 1 k flBK&IS <T> n ft 
(n : 1, 2. 3 • • ■ Oifttt) tJKJ»L<4*» 

h-^mmess 3 oran-watfj (c*^v . mmizK 
mz^xmrnme^mx^&tmn^m^ 
iz&^xmmmmnmm&WM-t&z t ztmt 

mmwm&a tt><a=N 0 (n»2 

ia±*>ii«9*> *>bh**«uw-4 i oiztmmztix 

imsm 6 1 mimfmm&^ffli. mm 1 <o 

ma uzJMxkto ixmfflti&nnmBtitcomfemz 
[»««7 1 wtm±<om^.Mz^tzmwAiz)5 

i «jweii«tHrfcffraEiw«B±<o»2 ^sciitt 
4iiffli^mteiaofettmfiBitfliast4JB2««{i} 

mffl$m±.<?>% 2 <offii*^iiriES!i^-[6ifc©o t Htr 

OIl«W£IE«kttli*4»2O0r5aBt*IB"Cfcir 

fi[Sffllfi^^ai-tl»^3(7)^tB#Sk . 

msm i J^sm 3 ««iiB#afc« LTfr!E»«iffl5-ffl*f 

«i2ttw»«^at J: o-cMEm i jb-msmmm 
izttixmmimimmzfiifcv >y f^n^»$* 
i, <r k icj: o . mmm 1 »M»3««ai#ac*iv^ 

ff!ES!^fflOffl^ttS:»fiit4a[{iJ¥Sk Srfiii^; k 
$-#S(k-r4ffl»«OS!l^B. 

[000 1] 



xvmjmmzmis mzm%<zm#>m*ztiz> 

[0002] 

[t^Sffi] ft***). U-fT*jS!l^ (JUT. # 
tc r^F^fi-J fc^S ) fci4¥liMW)iB««o«J£W6 

[0003] 2m<?>T L mim-rz>ffimicr>M%3}m 

^Mhco2r>co^M^z^h^W[<^¥Mt^z^ 
X (np) =X { (n-1) p} + 

n-1 

= E A (kp) 
k=0 

[0005] 

tastsfcftictt, 2««T*ttf>iaBp&*cs4rtf 

[0006] bfrLfc**^ URttt, 2«I<0=F»IK0 

AV#-Ftti^T#tWP10706A<Di§£. fa 
RpSrlWOmmfctawfflWrc**. 2 

[0007] *»ibh. iiraaarai^aTfrSfifcfc 

Of* 0 , BS;W£3rS?)tr -y f-C«f»KtJ»&t * i 
[0008] 

T . ft 1 OilJ&KJSfci^T . IfiE$ft£@±<Dg5 1 co 

i oEKa « »-«aiHfeHTfc mmm.mi.com 2 <n& 
[zmhrnim^umz^tzmmiim^m 
•chub u Mem2o^*^Btne^ 1 ^toKSWrisi 
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fcffiWSfcJU (0) ft««>«. &Wt\ M2ttH£tt 
»fc*Wt. TBM*SBEfr|flYC»-jT2ll|iOTiff 
«>IBBIpfc»Uv^lBl!tfttfi»«*TlHllttid. *L 

x, 4H=#ttoaww>afc*^v v c, 2mo : F®tttztt 
mKfflofcfiaBWb«A (p) t**>*. i^tHWiff 

M^<Ojre*"C*K«frU ffi«SSft*A { (n- 

1 ) pI tetaht. 

[0004] Zo IX. ftaSflfctiflBEflJU (0) 

~a { (n-i ) P > saatiikKiO. 

mmxtz&^mnmmi)fai l z%}-otztttt®mx 

(np) fc&osUi ) tcj I: 

[ftl] 

{ (n-1) p} 

(1) 

3^^it^LTmKi5m4ffl$-itrfesi^*!fi)^-' 

XmiiMi 1 0>W&RB*»6 fifiESS 2 com. b mm 1 » 
Sg?ifc<7)8Fi8ti!/30nfg (n : 1. 2, 3 ■ • ■ Og8S 

tf-tj: *>x ztLtmiB't %mmm%&ft±.coMzm 

87bS»nIgfc iTEff 1 W»&RlBa»4>frE 

^H-BSffiam 3 coT^th^ai^ CS^v ^ , MEPJ5£ 

b -ti mB#com%xm$&&? s . 

[0009] UflMRfciiitf, fne#ss 

g«»ti5V>T. H9IESEfi^/3{i:« = N/9 (Ntt2J3Lb 

cosm) commm&ti. tn. mmimwt 
jbmmffi3n^mtizm-mmw.®&Mcottjtmm 
izfe?&mm^fficomim%ijfo£m-2>£ixztk 

[0010] *»^8'JO^®fc:J:*Hf , S^S 

^tzmi^tai. mimLco&izti^xm&imw 
izm^xmim&mcowmmmfet&mmzii^ 
t. mifatt«aEn±w^i^^fc(t4frfEfi)f^t6]t 
^■fc&Mmi^mt^tuhcomico^mb. tme 

■*BTfcl«St«M±^2^jiSllc*J»t*ineBr« 



(4) 
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8^folc»^Tm«>rafcfcBi**SI2<aEK (a 
+/S) ^tiaWtHTfcl9IE«Simh«IIS30jSfc:4J 

wmmm.timim2<nm.t m%?M i <mmi<nm£. 

M/9<9nfg (n : 1. 2, 3 • ■ • £Jt&9 
L < * %>% n ^>9US4QB 4 "C^SilJettlBKis tt * HE 

MWi<?>&£&^xmim&m<7)mBmw%.-th z 

[00 1 1 J Sfcfc. *5KB«JJ!l»JiffifcJ:<itf. 

*{as£Miu miwtt&iz&^xmiiiUzmm 
izm^xmmmm<ommmm^.tiimiz)5 \, ■> 
t . mtsmmtm i «fflBt*j»t« «B5f€*mK 

ffi±.cr>m 1 0{Wfr61»IE»J©W?fciB->T8 1 ff)Hi& 

mi mxtzmmm±.<7)% 2 omizmz mm 

IiieS^M±oS 2 ofi^6friHIJE3frt£i&-5 "Cm 
fBffi 1 VffifeWmt iiH&$l&2 mWemWiXtzm 

mmm±.<n%i s nwmz a ft t> mmfctimz® n tz 

3 mu&mzti ixmmmmmmzmizv •/ + 
w&n$itiia*fiwmb. mmmmmz* 
-> xm?m 1 nmm 3 mm^mzn ix m zmw* 
mmzmfev ? twcgws* & ^ t k j 0 . miaim 

[00 12] 

fc»t4 fflffiff fSOt&aJ¥& t . Mf 3 MOT* 

nncfflo-cw 1 nimatzmmmxtzW[®m±.cr) 
»2fljSfca»t*»f^mfc»^fcffiMfli*fc*2^ 

S&C. »20jJ&M>»10)jfl[i:fiR 
§l&20Se8t ( « + /3 ) £fflBHfcHTfciM»aB-t«> 



9 3 OjgfcfcttS Bfje#l*lfc»o fcffi»HRfc» 3 <0T 

[ 0 0 1 3 ] &i vc\ 9 1 ^mn^M3 <?y?m£ 
tiixmim$:m%.miz%f>xm 1 
$2oEJifcg 1 mffitcovmmemttmmzit 
ism 2 0)m%tf.mz& ^x.mi typmtn'sx 3 m- 
&mz* ^xzti?ixttmhWfc£m±.<n>mzti\ih 
m^nmz^rzmmmmti. znxmmk 
mmztizx*). wmwzmfctimzKiixym 

g/9<0nfg (nliiffift) «Wt^M*»3-£fc»n 

mm 3 oT^n-t tix ztiztinm-h m&m±.<r> 
&\,zmhmttHz&^rz{mm.im!m&-th, 
1 0 0 1 4 ] z 0 ix. m&uzwxtffi&ti i ? 

fc. #S!IS«®tfc<tl)9l« ; F^ti-^Mm30 ; FPH- 

z t im& btth. m-mf. SBt£/3 mmvmz 

f&Tf 3> i t (= cfc 9 , #T»H^)iM^aiB i *> t/h$^r 
[00 1 53 UlT, *^c7)^ifi^JS:. ^Hffl2r#,^ 

XY^T-^ififffl±tfc^"C5VHcil3c-ri.2 
owjrrtfc XWfc J: YffiSr LT v \b . 

[0 0 1 6] HltfcV^T, ^-X (S9I) l±tli. 
YXT-> ? 2* 5 K , )f+^4tlTV^. Y.Xr-^2li. 
H+*WT*tJ:'3C. : E-^4t:J:oTYJSn*I(dE» 

tt, XA-f-^'SMROWtfe^TV^. XXf- v'3 
{4, BWfcWCgtfJ: 5 fc, ^-^5{c;«toTX^r[6]tc 

3±ttt, YZ¥BCW^»flB^^rri.X!tt^BlM 
6fc it^X ZTiSCTff'SrRWiH**^* YIWIMI7 

-^'2, t-^4. *-^5, XWfft!) 

[00 17] S4>IC, HllCfc^-C. X«^»^6WR 

Wffiwtm-rftiac. s^x^TMtxi-xs 

* { Y^ri6]t^-CM^'ieS$ix-Cv^. T#H-Xit 

x2kteYmiz®^xm&atzmmmxxmz 

tl. TJMtX2kX3tttY*rtlfcai->Trai«+i8«f 
t*BB^BTTSB»*iTV^. #^H-X1~X3 
(4, XJSrflltCiB-afcU-" fh'-ABxl-BxSlr^ix-fil 
fttffit, XH»»||6WRinil3&»^B503K*58W 



(5) 
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[0 0 18] ttz. Y«fWW70R»fflJC#tlW*J: 

M/U'I!S3*iT^4. r F^H-YltY2i;(iX^[ait 

Y 3 fc liX*KUcj&->TE«a + /8«ttlBBfcHfC-CE 
■SitTV^. 4R=«NH-Yl~Y3tt. Y#l*lfci&-afc 
1^— if t*— A Byl~ By3£ -^it-f ^T-ttJU L , Yfj^ffi^ 

li, a=N/3 < Ni42feli:?)@« *>H*M«ALT 
V>4t>«9fc-f4. 

[0 0 19] 3«|C0X^r[6l^#H-Xl-X3O#tiJ^i> 
J:tf3*OY^^^Yl~Y30>#BWjU;, ©Jffll^ 
8tf>A*fc«ll§*VO*4. W»*8*>HtfjU;, 

3tt*>X*|6HWXl~X3. 3«|C7)Y* 
faT#frYl~Y3» *-;?4:B>.tf5, «m%8. 
J:tfBttiR9U. :*3atW*>»£§ateflMiLTV*4. 
[0 0 2 0] B2fcJ:tf03li, ^KBO^ffiKov^T 
*<9«S£KW4Brc*4. =5r*3. 3fSWX^(6]^ 
fj-X 1 ~X 3 fcJBlvCfH Xtt#t6^6<ORItffl^ffi^ 
#i»£fcs 3ttWY*W : F8ttYl~Y3*EVvCfT3 

X'hh, Lfc#->T, H2*JJ:tfH3Ttt. 3«l<7)X;tr 
l*J=F*S-X 1~X3 fcfflV^Ttf 3ab£*i6«israKfJt* 
SW!l/tv*4. JST. H2fcJ:tfH3fr«!ltl,T, 4* 

[0021] 02 fcfeWC , II 1 «08l£*WCti. X« 
8IM 6 <0RWi8 *«H«WaiT*t ffitfc* 0 , Y *f 
-^'2 jW^ffilUO»WSaiY= 0 K* & fcOk-t* . 

A (a) =x2 ( 0 ) — xl ( 0 ) — 
[00 24] S&fc, Y=i9«»2«8«e«!B"«i. X 
#rt?*ftXl~X3tf>*a}*fcl/C. xl (/9) , x2 
(0) }3>.tfx3(0) tftiit*^**. Y = 
a + 0 m ( N + 2 ) oaSttWCIi, X#flff*ffX 
l~X30#ffi^i:LT, xl (a+/3) . x2 (a + j8) 
A (a + /8) =x2 (j8) -xl (/3 

- {x3 (a + /9) 

[0025] CloLT, y = a + k/3 ( kteOfcitf! 
fcii(t4K3»*>y = <* + (k-t-l) £Kfc(t 

A (a + k/3 ) =x2 (k/3) -xl 

- {x3 (a + k£ 

[ 0 0 2 6 ] * ( 4 ) IZyjktX 0 fc. *j«fc««i. 3 
(*0>=F*ttXl~X3£fBlfVC. XNfFttft6«>KffiB 

±0^&£gyfc&oTe-y*£T'<aH3&t*A (a + 
k/9) £3#)4C:fcj!> { -C£4. Ur#oT. 2f*^=F* 
fteJ^vce-r-fpTtiflEEflAA (k P ) 



X 1 -x 3 to a -^T^H-X 3 *» feJtffi S*ifc l^-if t - 
A Bx»f Xftffiifi6 WRWmtASWijfttSIMti: 
«S«lffl{«)aBWMIy = 0t-t4. ipLt, Y=0 
^jSlflflBSKJirCli. X^T[6]^t|-Xl~X3«#tiJ 
AfcLT. xl (0) , x2 (0) SXX/xl (0) £f#4d 
fc#T#4. 

[0022] &fc. ^ft9Mttff*8ft>6<Z>BIM89 

*mci&'>TH2«t*fflitsB»s**. x*m 

T#ftXl~X3*>#}ltfUi, /8e-y*-TlH«R8fcK 

9ii£*vcft^©i£*i4. Lfc#-5-c, » (N+i > 

<0»i«IB"Ctt. YXT-x2* f Y = Ny3 = aO{4B, 

at 4. %«r*fc. in <n+ i ) com^Miza^x. 

3 *lfc U-lTtf-A Bx3#Xi»il 

II 6 ORIt Bfc AStt 4 £<i y = N £ = a <9{4B fc £ 
4. do LX. Y = a<r)% (N+ 1 ) cOSlS«SIT'(i. 
X#|^#ftXl~X3*>*SMJi: l/C. xl («) . x2 
(a) fcjtfx3 (a) i»4ik*«T*4. 

[ o o 2 3 ] m 3 c*-r«fc 3 m 1 *>ai5e«JBfctJW 

4 z F»ftx 2<7)tb:Jjfc I R£ffx i na&jba&Q ( o ) 
-xl(0)fc.»(N + l) waj&RBfctJJtft 1 ^ 
X 3 ff)aiJt^WnX2njUlJtmtQ (a) -x2 
(a) fctf53a±. y = «C*J»t4Ka*fflf«X*WtiBo 
itGSX (a) ty = a + /Sfcfcttl»SS ; tffl^X^|6lt 
?&-?^fi:MX ( a +/S ) fcOHA ( a ) fc-SW4. L 

4RMW^<0ttlBEflJlA ( a ) tt. «<0S (2)<7)± 

{x3 (a) -x2 (a) } (2) 

t3±^x3(a + /9) fcftiifctfrS*. 
03^#^-f4t. y=a+/3(;l3lt4Rttffl*^y = 
a + 2 i8 fctJJt 4 R»iS^)fiHaSfl* A i<* + 0) 
li. (3) <9«fc3 (C«S*l4 ;fc*%*'4. 

[ft2] 

) 

-x2 («+y3) I (3) 

( 4 ) coi d tHRft*il4 £ t *»*)*»4 . 
[»3] 

(k,3) 

) -x2 (a + k/3) } (4) 

fcawictivvtjs-ra ( i ) wn^tHawc^iT:. y 

= a + n 0 KfeJt4 XW^i&^6 ^RStffi^fiBX ( a 
+ n/3) «tf5* ( 5) T-a-fC:i:* { T#4. 
] 



(6) 
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X (a + nj9) =X {a+ (n-1) + A {a + (n-1) 0} 



= X (a) + 2 A (k/S) 
k=0 



(5) 



[0 0 2 7]=5ri>, ±£*>S (5) fciSHT, *J»HIX 
(a) liy = afcfe»tftX|HWW6a^Si^Kr 
£>ft. tfrb^. y = 0t*}»«X«»IMI6OR«iii 
OftSX ( 0 ) £»*fc-ttttf . *flffl«X ( a ) tiy = 
0 fcfcttftRltffl*^ y = a fci$tt*R#H'Vrf5fi«B5 

IMI 6 *>R8tif|Ci$ t vCy = aj&»£e?f-/9 ? BI#tt* 
8l£tft.It#r#ft. ey?-/8*J*aotl 
fcKJ&tftifcJcJ:'). #T#H-Og/J«i0i/J^ 

[ 0 0 2 8 ] 04 14, m 1 aXNfflKctt V ^TffiJ&KOS!! 

WSl/O^ft. H4fcfcwc, Xtffl£»^6*> 
J:tfY|ffl£«i£!7l4, X«*fcttY*fc¥frK*f--5'* 

A (a+k/3) =x2 (k£) -xl ( 

- <x3 (a + k/3) 
+y2 (k/3) -yl ( 

- {y3 (« + k/3) 
fc£L, yl < y ) ~y3 ( y ) li, X«i$t&il6c7)ffijg# 
W£+ fcft ft i^ff Y 1 ~~ Y 3 Wffi A ?ft ft . 

[ 0 0 3 1 3 04 T'«4, X*|6jT#H-i YtfflFTCKH-i: 
£Xf--J*M<«M:H LT nn&fftlcSjl-f ft i fc 

a^fcfcfcYfrlftffSttte 2M"Ctt« U 2«i<7)Y* 
*WTitKcJ:ftii0g«SI£*t*liEUTtiJ:v\ £ 

fcY^WTOWfrlttTfllrtU WtfMSffifclSiEL 
$r<T«>J:n. ^<7)i§£, ^emmcs 
H-fftrt&HH-iMvS < T*a!M-ft£ k ft*^fc 

14, Y!tt*|6i^mM£«i-?-iU3i:'S»S-C*ft^S* 5 

#SSrfflV^ftCJ:fc-C|ift. 
[ 0 0 3 2 ] ^T->''* t *0+'C«IIWiI l 3fcEBE 
■*-ft««Mr*ft*£fctt. #fft*tfrffl<9=F8»T»« 



ttHOKXr-^HWfclHlKtftfcOk-fft. 2 
fc, XW»»«6^aHififcY«S»il70^iBi:*> 
13a66 { W«S<iTV^40fc'tft. 
[ 0 0 2 9 ] B84 X#|tflF»ttX 1 -X 3 1 Y^r 
fi^mtY 1 ~Y 3 1 *», *r- xtfO+'t^tRI LT 
EMEHftKKjlSftT^ft. LfctfoT, X$»i&M6 

oK»ffl«offl^a5^tii lt xmmm 6 amcce 

B**Jfc#£K 9 Y»#»i!7<«tjg 
H*ft*#S:rc9»<£fcfc5ffl-C*ft. T 
*H-X 1 £^8^X2 tcogftm^WThXT-i/COisl 
KfcSBf ftjfcfltt. Ti^tm i ; F#fl- Y 2 
ft^fcffiSr&fcK LfctfoT. y = a + k/3 (kl40 
fcJ:tfi«8K> KtJJt4Rltffl*»fey = «+ (k+1) 
/3 tfcttft RStffl^iBKHaBS6fl*A (a + k/3) 
ttthhx r- S«fcSBt ft J£#£K 0 »V >TH IE 
LfcttBSfldtA (a + k/9 ) J4, ±j£<05S (4 ) £# 
B8LT««* (6) OJ:5CHRft?ixft. 

[0030] 

[*5] 
k/3) 

-x2 (a + k/3) > 
k/9) 

-y2 (a + k/3) } (6 ) 

ft. 5U 6 ) **8Wft t . * ( 6 ) ii^m 

fcJftfHMfcSoax/C^ft. Uc*^T, S (6) 
TftfetlftfiMBCflAA (a + ky3) Srk = 0*"onS 

=5rft. 

[ 0 0 3 3 ] ±34 U: J: 3 fc, #SStttCti, a = N /9 

(Ntt2ja±wia«) ^BMfitiftt-ri^t^a^ 

{4, tyf-*»o, a + /3fcJ:^2a+/303ffi02W ; F 
afHWltfefiTv^ftk^i^iift. Uc^'ot, iit 
/5>Wt-yf-T«OfiBBEft«l4, ««« CI t =5: < iS^ff 
aPTttC*ft. t^oT, fckitfy = 3a + 2/8t: 
^(tftX«^W^6^Kltffi<7){aSX ( 3 a + 2 /S ) 

±^C0^ ( 5 ) *«ai/c<jw>a ( 7 ) tati t 

[0034] 
[»6] 



(7) 
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X (3a + 2iS) =X {a + (2N+2) 0} 



2N+1 

= X (a) + S A (a + k/S) 
k=0 



(7) 



( 7 ) £#05$ (8) Wio lz$mt& 
X (3a + 2/3) =X (a) +xl 
[0035] £<7) fctSWC, X (a) L 
TffiS^-ftSA (a + k/3) £k = 0~ (2N+1 ) £ 
tmUfilX (3a + 2/3) *$tf>4*&. MM 

*$Wt % {X (a) +xl (a) -x3(a) > 
LTflSBBfclA <3a+/8) ^JugLTftfiX (3a 
+ 2/3) **«>4;i;*«TS6. 
[00 3 6] H5iiJ:tfH6Ji, KStftfHWc^HTK 
ffSHtftS. 15fcJ:tfl6£#!SLT, N = 4~t 

»t=Wf*4. * (7) tg^Ty = 3a + 2/S = l 
4iSO^K*JJt*fflllffliX (14/3) fc:R«>4*£, 
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The method involves using a first interferometer which detects the 
positional information of a first point on a tested surface in 
predetermined direction. A second interferometer detects positional 
information of a second point on the tested surface also in 
predetermined direction, where a first distance ( alpha ) is separated 
between the first and second points. The third interferometer detects 
positional information of a third point on tested surface in 
predetermined direction, where a second distance ( alpha + beta ) is 
separated between the first point and the third point. 

The same process is continued for *n' times, where 'n f is a natural 
number. The surface shape of a tested surface is measured based on 
first measurement state in number of points existing with a period of 
distance difference ( beta ) along the measurement direction, based on 
output of third interferometer. 

ADVANTAGE - Measures surface shape with high precision by desired 
pitch. Establishes interval difference beta at desired value. 
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